The concept of "conditional or reference animals and plants" proposed by the ICRP is the most developed in the development of an ecocentric radiation protection strategy.
Introduction
The concept of "conditional or reference animals and plants" proposed by the ICRP is the most developed in the development of an ecocentric radiation protection strategy [1]. At the same time, the set of 12 reference species proposed by the ICRP is not final, which requires justification of other representatives of the biota for inclusion in the reference set, including taking into account the formation of dose loads and radiation-induced effects. In this work it was estimated the effect of irradiation of terrestrial mollusks of the species Bradybaena fruticum with the radionuclide Sr-90 on the morphometric parameters of shellfish (height and diameter of the shell) and the level of proteins of metallothioneins (protein MT) in the field experiment. The site for research is the biotope of the regional storage of radioactive waste in the Kaluga region. In 1998 it was found that one of the storage tanks and leakage of radionuclides depressurized. As a result, an uncontrolled source of radionuclides entering the ecosystem components was formed in the soil. On the basis of many years of research it has been established that the radioecological situation in the study area is due to Sr-90
Materials and methods

Sample selection
Soil samples were collected in 42 local controlled areas using a specialized sampler with a set of Edelman's handled soil drills.
Samples of Bradybaena fruticum mollusks were sampled from nettles and from soil under plants. Samples of middle-aged mollusks in the number of 25-30 specimens from one local site were sampled. In view of the fact that preference is given to calciferous plants in the foraging base of mollusks, a nettle (Urtíca dióica) sample was sampled.
Determination of the specific activity of Sr-90 and the concentration of heavy metals in ecosystem components
Measurement of specific activity of Sr-90 with preliminary radiochemical isolation of Determination of the specific activity of Sr-90 and concentration of heavy metals in each sample was carried out in triplicate.
The control area with Sr-90 specific activity in soil of 20 ± 3 Bq / kg and with a uniform concentration of heavy metals (compared to the soils of the studied local areas) was selected.
Calculation of annual exposure doses for molluscs
An estimate of the absorbed dose rate for the terrestrial mollusk was performed using irradiation from Sr-90 contained in plants.
Determination of morphometric parameters and the level of proteins of metallothioneins
Measurement of the morphometric parameters (height of shell, diameter of shell) was performed using a binocular microscope. The level of protein MT in the tissues of molluscs was determined by a radiochemical method based on the replacement of metal ions with radioactive Cd-109 chelated in MT.
Statistical processing of the experimental data was carried out using the program R.
Results and discussion
Based on the calculation of the dose load for terrestrial mollusks by means of the Monte Carlo method (taking into account the scenario of self-irradiation, irradiation from Sr-90 accumulated in the soil and accumulated in the nettle), it has been established that the absorbed dose rate of the mollusk varies in the range from 0.32 ± 0.07 to 76 ± 18 mGy/year.
In this work the morphometric characteristics of the mollusk (height and diameter of the shell) and the level of protein-MT in soft bodies in response to an increase in the radiation dose rate were studied. At the same time, a significant change in the heightof shell and protein-MT level was established, in contrast to the diameter of the shell, which has no response in the studied range of dose rates.
A change in the height of the shell of the mollusk is established with an increase in the absorbed radiation dose rate, which is described by an equation of the form y = 0.5 + 0.06xe (-0.04x) (p <0.05) (Fig.1 ). It should be noted that the effect of heavy metals on the level of protein MT in the soft tissues of mollusks in the studied area is excluded due to the uniformity of the contamination.
Conclusion
The current situation with regard to radiation safety of biota requires solving problems related to the assessment of the effects of ionizing radiation on the parameters of living organisms, including genetic, reproductive, morphometric indicators, behavioral activity, etc. In laboratory and field studies, an important aspect is the choice of an indicator capable of quantitative (for the purpose of constructing dose-effect dependences) to characterize the degree and biological effect under the influence of the radiation factor.
Within the framework of the study, a significant radiation-induced change in the height of shell and protein MT level in the dose range of mollusc irradiation doses from 0.32 ± 0.07 to 76 ± 18 mGy / yr was established. It was revealed that the mollusk of the species Bradybaena fruticum is a bioindicator of the radioactive contamination of the terrestrial ecosystem under the conditions of minor radioactive contamination of the ecosystem by radioactive strontium.
